REPORTS
age of specimens and the sex of specimens. To determine the age of the Pecos material, Hooton (1930: 18) used dentition and epiphyseal fusion for subadults, while adults were aged by examination of tooth wear, cranial suture fusion, "the growth phase of the pubic symphysis, and the general texture of the bones." The figures given for the larger sample presented in Kidder's final volume included Hooton's original determinations and field estimates "based on the teeth for infants and children; for adolescents, such estimates were based on the epiphyseal condition of the long bones; for adults, on the degree of closing of the sutures" (Kidder 1958:279) . Age-at-death for the skeletal sample recovered from Forked Lightning ruin was determined by T. Wingate Todd, but the criteria used are not specified. Similar age intervals were used, except that the lowest age interval in the Forked Lightning sample (0-4 years) is roughly comparable to the two lowest intervals in the Pecos Pueblo samples (0-1 and 1-3 years).
Independent sexing of the Pecos Pueblo skeletal material by Hooton and Todd indicated a marked excess of males for most phases (Hooton 1930:31) . Hooton accepted this ratio as a valid indication of the composition of the population, but Weiss (1972:240-250 ) believes that such studies typically introduce analytical biases favoring male identifications through application of too few criteria for sexual discrimination. This tendency is not universal in all skeletal studies; an extreme overabundance of females was recovered from Grasshopper Pueblo in Arizona, for example (Longacre 1975:72; 1976:179) . The accuracy of the original sex estimates is not a critical problem in the present study, which focuses on age-at-death data.
Based on associated ceramics and stratigraphic placement, Kidder (1958:284) was able to place about 29% of the total cumulative sample in chronological perspective. Two independently seriated datable ceramic types were used as grave goods at Pecos Pueblo-glaze wares and biscuit wares. Because the glaze ware sequence spans a longer length of time with shorter increments, the biscuit series was collapsed into the glaze series for this study. Kidder and Shepard (1936:716) state that Biscuit B ceramics were imported primarily during Glaze III and IV periods. Biscuit A, on the other hand, enjoyed immense popularity at the beginning of the Glae I period but became rare even by the end of the period. Consequently those burials discovered in association with Biscuit A vessels are included in the Glaze I sample, while the Biscuit B assemblage was divided evenly into the Glaze III and IV samples. A matte paint black-on-white type recovered at Forked Lightning Ruin and Pecos Pueblo was found stratigraphically lower than the glaze wares and biscuit wares at the latter site, and thus its earlier chronological placement is not in question. Kidder and Shepard (1936:610) constructed a relatively reliable absolute chronology based on tree-ring dates and ceramic type cross-checking, but some temporal overlap of types exists. In particular, Glaze V "is by far the most abundant type in all Pecos stratigraphic tests in late deposits, whereas Glaze IV, a type common in the Galisteo, is poorly represented. Glaze IV appears from stratigraphic evidence to be contemporaneous with early Glaze V" (Shepard 1942:252) . The Glaze V vessels associated with skeletons at Pecos Pueblo were not differentiated according to early or late subdivisions (Kidder 1958 :284), so it is not possible to evaluate the degree of temporal mixture this might induce in the samples. Interpretation of the Glaze V sample will be little affected, because the very small sample size (27 specimens) inhibits detailed inferences from the start. The discovery of few burials associated with Glaze V is odd since Glaze V pottery was the most common type in late deposits. If cultural practices-such as avoidance of the ware for burial purposes-are responsible for this lack of correspondence, then the Glaze IV sample may include some early Glaze V individuals. Thus the relative ordering of the samples is not weakened significantly by the temporal overlap in ceramic types, although this overlap lessens the exactitude of the dates demarcating the phases. The absolute chronology proposed by Kidder and Shepard (1936:610) has been generally confirmed by more recent archaeological investigations (Schwartz and Lang 1973:22), and it is presented in Table 1 . Future stratigraphic excavations at relevant sites in the region may modify details of the chronology, but this should not extensively alter the statistical analyses and demographic inferences presented in this paper.
While the determination of age-at-death, sex, and chronological affiliation of individual burials is a problem in identification, the demographic representativeness of the burial lots is a sampling 
CONSTRUCTION OF LIFE TABLES FOR PECOS INDIANS
Life tables transform age-at-death data for skeletal samples into such statistics as mortality and life expectancy. As the example in Table 2 shows, life tables contain nine columns for the basic data and calculated statistics. The length of the age interval is specified in the left-hand column under Age. The number of specimens recovered in each particular age interval is given in column dx. These figures are expressed as a percentage of the total sample in column d's. The column lx specifies the percentage of the sample living to the beginning of the age interval. The prob ability that an individual will die in a specific age interval is given in column qx. The column Lx expresses the total number of years lived by the sample between an age interval x and the following interval, whereas the statistic Tx is "the total number of years ... lived by all survivors of age interval x" (Ubelaker 1974:63 The use of life tables has been criticized because of the difficulty of establishing that "the cemetery represents a single generation cohort, that death rates are even at all ages after infancy and hence directly reflected in cemetery age frequencies, and that the population is virtually stable biologically and socially over the period of cemetery use" (Angel 1969:428). An additional problem encountered in the manipulation of life table data is that "an upper age limit beyond which few individuals survived must be assumed, since there is no reliable method whereby one may estimate the age of skeletons past the age of about 45-50" (Bennett 1973 Angel's other points are difficult to evaluate. There is no empirical basis for considering variability in death rates after infancy, and uniformity in death rates must be assumed to proceed with the analysis. Nor can it be said that the community conformed to an ideal stable population, as Kidder (1958) discusses architectural additions which suggest that some increase and reduction in population did occur through time.
However, use of life tables has potential for demographic reconstruction even if these assumptions cannot be rigorously supported. Ubelaker (1974:62) points out that the failure to demonstrate population stability affects all demographic data manipulation, not just use of life tables. In using life tables derived from skeletal populations, Swedlund and Armelagos (1976:47) state that: the two most important considerations are: (1) what is the habitation pattern of the site?, and (2) can one expect that the skeletal population, as a sample, represents the true nature of the actual population that occupied the area? Bearing these in mind, it will be seen that the accuracy of results is proportional to: (a) the degree to which the subject population is sedentary, (b) the size of the site, and (c) the number of skeletons excavated. As the three increase, accuracy of analysis will be greater. With these assumptions being met, calculating life tables is probably the most useful technique for dealing with mortality.
With respect to these three criteria, the Pecos Indian population can be characterized as sedentary, like most large pueblo communities in the American Southwest; the site is relatively large (compared to many other puebloan habitation sites); and the sample sizes for the individual phases range from 62 to 125 individuals, except for the Glaze V sample which contains only 27 burials.
It was mentioned that the Pecos burial samples contained very few infants (although this is not the case at the Forked Lightning Ruin); this is probably due to factors of either sampling or preservation. Other populations living in the New World with a relatively undeveloped standard of living (specifically current populations of South America) exhibit mortality figures in which infant deaths constitute 25 to 40% of the total deaths in a given year (Colver 1965:24) . At the prehistoric pueblo of Point of Pines in Arizona, Bennett (1973:224) recovered a sample of burials which he believed approximated the actual age distribution of the population. Individuals under one year of age constituted 24% of the total burial sample. Given that infants are probably underrepresented in the Pecos burial sample, two alternatives are possible: (1) the count can be accepted as biased but as being the most acceptable estimate of the number of infant deaths actually occurring in relation to the number of deaths for older age groups, or (2) some correction factor can be applied. Moore et al. (1975: 58-61) demonstrate that use of the latter option affects the resulting data manipulation only in that the survivorship curves show a sharp drop at the infant age and a slight smoothing of the rest of the curve, and the estimate of life expectancy is affected only at birth. Since the effect of supplementing the infant sample size is known, evaluation of the life table information can proceed with the awareness that judicious interpretation must be exercised in the use of those data sets. Despite dissimilarity in environmental setting and possibly genetic composition (Lumpkin 1976 :87-91), the Point of Pines sample provides a good basis for comparison because it is large and thought to be representative of the population. Although it may be a conservative figure, the number of individualsin the 0-1 year age category in the Pecos samples was increased to the equivalent of 25% of the sample in each phase-a figure comparable to the Point of Pines sample.
The second deficiency in the data regards the problem of determining an age at which all persons in the terminal age category die. Since age estimates of individuals beyond the skeletal age of 50 or so are not very reliable using traditional criteria, Kidder's (1958:284) data are presented using a terminal age category of "50 and over." But for use in life tables the last category must be defined by a terminal value. Bennett (1973:225-226) notes this problem; but although he cites a mathematical formula for computation, he actually derives a terminal age value for the final ageat-death interval by generally comparing the Point of Pines life expectancy curve with that of other populations. As Swedlund and Armelagos (1976:50) point out, this procedure is questionable, particularly since Bennett states that mortality curves in the Point of Pines sample were unlike those of samples found in United Nations (1956) data.
Keyfitz and Flieger (1971:139) provide a formula for computing the oldest age to which a person will live simply by assuming that the final age-specific death rate in the life table is equal to the final observed rate. The age-specific death rate (mx) for the age interval beginning with age x is the number of individuals surviving the interval (d'X/Lx). Using the total Pecos Pueblo sample for the 30-50 year interval (Table 2) Table 2 ). This may seem like a rather long interval and extreme terminal age, but this formula is preferred. In fact, Bennett (1973:227) shows that differences in the terminal age designation affect life expectancy at birth (for example) by only one year for each ten year increment in the terminal age. With a terminal age specified and the infant component of each sample standardized at 25% (except for the accepted percentage actually exhibited by the Forked Lightning sample-29%), life tables were constructed for each phase (Tables 3, 4 The high percentage of deaths in the young child interval for the three early phases reflects the low percentage of deaths for individuals in the 30-50 year age interval. Together these two factors are primarily responsible for the trajectory of the curve and serve to set off the curves of the subsequent three phases. The unique fluctuation of the Glaze V curve is likely the result of an extremely low sample size.
SURVIVORSHIP CURVES
The survivorship curve shows the distribution of the number of individuals surviving to a par- 
PROBABILITY OF DEATH CURVES
The probability of dying in any particular age interval (qx) is expressed by the age-specific mortality curves in Figure 3 . The curves for the three earliest samples show considerable fluctuation up to the 10-20 year age interval, then follow a relatively uniform trajectory through the latter age intervals. The Glaze II, III, and IV samples exhibit similar curves for almost all age intervals, with a consistently higher age-specific mortality beyond the 10-20 year age interval. The Glaze V sample has an erratic age-specific mortality distribution.
A second trend concerns the values in the youngest age intervals. In the Forked Lightning sample, the lowest probability of death occurs in the 10-20 year age interval, and the curve shows a steady decline to that interval and then a steady incline. In the next three phases the lowest probability of death value is in the 3-10 year age interval, while the curve of the last three samples declines to a minimum probability of death value in the 1-3 year age category. Thus through time the lowest probability of death shifted from the 10-20 year age interval to the 3-10 year age interval to the 1-3 year age interval in the last phases of occupation for which adequate samples are available. to this generalization occurs in the younger age intervals for the earliest samples, which exhibit life expectancy values both higher and lower than the Glaze II to IV samples. The Glaze V sample exhibits a curve reflecting much lower life expectancy values in both younger and old age intervals. Beyond the 3-10 year age interval the Glaze II, III, and IV samples exhibit very similar life expectancy curves, but the values are generally lower than those expressed by the earliest samples (Figure 4) . The life expectancy curves also indicate a shift from the highest life expectancy being in the 3-10 year age interval for the three earliest phases to a higher life expectancy in the 1-3 year age interval during the last four chronological periods. This shift parallels a similar shift in the probability of death curves for those same phase groupings.
LIFE EXPECTANCY CURVES

EVALUATION OF THE METHOD
If the assumptions required for life table construction with the Pecos Indian data are valid, then all fluctuation should be attributable to demographic processes. However, all possible causes for fluctuation should be examined-including the validity of the initial assumptions. Two major factors which could be responsible for some of the observed variability concern sampling problems and the lack of a closed population system-the possibility of emigration or immigration.
An initial sampling assumption was that the frequencies of interments in the various age intervals corresponded to the relative numbers of deaths for those age intervals in the actual population. The recognized exception to this was the 0-1 age interval for the Pecos Pueblo samples, in which a very low infant frequency was attributed to some source of bias. However, young child undernumeration is also a possibility, and this may have been operative in some samples and not others. Thus the shift through time from the lowest probability of death in the 3-10 year age interval to the 1-3 year age interval could be due to young child undernumeration in the later samples. Changes in the location or methods of young child burial or in attitudes towards young child burial could be responsible. To test such a hypothesis would require examination of the general archaeological literature for evidence of changes in the manner or location of young child burial among contemporaneous Puebloan populations, as well as reevaluation of the Pecos Pueblo and Forked Lightning Ruin material to determine if such differential burial practices were indeed operative.
Differential preservation of specimens as a possible factor in the composition of the sample could be evaluated by measuring and comparing soil characteristics which affect bone preservation (such as soil pH) in different areas of the two sites or by direct measurement of bone samples. Variability between the sites could bias the Forked Lightning sample compared to the Pecos samples, but variability within a site could bias the samples only if specimens of different phases or ages were not distributed uniformly in space so that they were subjected to different soil conditions.
Emigration or immigration have potential effects on the age-at-death distribution of a population's deceased in that migratory groups are often biased with a high young adult component. The burial sample of a migratory group would exhibit lower subadult and old age mortality and higher overall longevity than may actually be the case in the original population, while the stationary component of the population will yield a burial assemblage exhibiting high subadult mortality and lower overall longevity. It is thought that the Forked Lightning population was largely responsible for founding Pecos Pueblo, yet the expected high subadult mortality-low longevity pattern is not apparent at Forked Lightning Ruin, nor does it contrast with a low subadult mortality-high longevi 
CULTURAL IMPLICATIONS
The life tables suggest that through time the probability of death became relatively lower for individuals in the young child interval, although the patterning is subtle. Better nutrition alone could be responsible for the lowering of young child mortality, but age-specific disease such as malnutrition, anemia, diarrhea, and enteric disruptions all affect infants and young children to a high degree (Carlile et al. 1972) . Construction of a model incorporating just some of the more likely factors affecting population structure is a difficult undertaking for contemporaneous populations, and much more difficult for archaeological populations for which fewer data are available.
The amount of stochastic variability created by different factors cannot be quantified, and the limited fluctuation apparent in the statistics may not reflect cultural phenomena. But the fact that the differences and similarities are consistent for certain temporally ordered samples suggests that the variability is significant. Still, ignoring the small amount of graphic variability, it is apparent that the trajectories of the curves in Figures 1-4 
SUMMARY
This study has used life tables for seven chronologically seriated burial samples to focus on population structure among Pecos Indians within a diachronic perspective. The analysis took account of probable infant undernumeration and used a formula for estimating a terminal agespecific death rate. These are important adjustments necessary for the application of the method to the Pecos Indian data.
Limitations on the method include the necessity of incorporating some assumptions into the inquiry without adequate empirical validation. Other assumptions are supported, and sampling problems can be evaluated with independent sources of data.
The result of the analysis is the formulation of a diachronic model for some aspects of Pecos Indian demography. Some minor fluctuation is apparent, but the marked similarity of population structure in each sample emphasizes the degree of long-term stability. Life expectancy values are relatively high and compare favorably with those of other archaeologically examined aboriginal groups in the northern hemisphere.
The life table method is useful for constructing diachronic demographic models just as it has been successfully applied to single samples isolated in time. The method "provides a framework, not for the testing of paleodemographic hypotheses, but for the generation of hypotheses" (Moore et al. 1975:69) . Reanalysis of chronologically seriated burial samples provides a structure of inquiry for further investigation of Pecos Indian demography.
